In response to the National Research Council (NRC 2001) recommendations, the US EPA organized a workshop (at Wyndham Baltimore Inn Harbor Hotel, Baltimore, MD, October 28-29, 2004 ) to explore the feasibility of incorporating a VFAR approach as a tool for the selection of potential microbial contaminants for inclusion in the CCL.
Currently there are information gaps and technological challenges for the immediate application of VFAR. For example, it is not known yet how well virulence factors and their relationship to public health impacts will parallel chemical structural -activity relationships; it is not known how many virulence genes have yet to be discovered, sequenced and the relationship between the various components sufficiently understood to assess their significance; the effect of host susceptibility factors is not fully understood; it is unclear if the concept of VFAR is applicable to obligate parasites such as viruses. Thus the purpose of the VFAR workshop was to seek advice from experts in the area of microbial virulence to identify information gaps, short-and long-term research needs that would help define the role of VFAR in the CCL process, and help evaluate the merit of virulence factors for both current CCL pathogens as well as unknown pathogens.
The invited experts addressed the following topics: † available technology for examining virulence factors now and in the future (presented by Dr Timothy Straub of the Pacific Northwest Natural Laboratory, Richland, WA and not included in this special issue). This summary is an attempt to identify the key issues from each topic as addressed in its respective paper and workshop presentation.
US EPA'S INTERESTS IN VFAR
The VFAR approach reflects the EPA's interest in utilizing a rational and systematic tool for identifying potentially pathogenic organisms in water. The selection process for inclusion of microorganisms in the CCL has been primarily a retrospective process based on a compilation of information from expert panels. The EPA is interested in pursuing an approach for the selection of CCL organisms that is more systematic and more transparent. 
The damage -response framework
In the damage-response framework, a virulence factor is defined as a microbial component that can damage a 
Types of virulence factors
Virulence factors tend to fall into seven broad categories based on mode of action or mechanism of pathogenesis:
1. The ability to cause direct damage to a host.
2. The ability to enter a host.
3. The ability to evade host defenses.
4. The ability to grow in a host environment.
5. The ability to counteract host immune responses.
6. The ability to acquire iron and nutrients from the host environment (to differentiate it from the water environment). It is unclear at this point whether there are virulence factors that confer environmental resistance or whether environmental survival should be considered instead as a microbial attribute since it does not directly result in damage to the host. Nonetheless, from an environmental perspective, an effective pathogen needs to be capable of demonstrating toxicity, aggressiveness and survivability.
LINKING THE DETECTION AND IDENTIFICATION OF VIRULENCE FACTORS TO PATHOGENESIS
The successful implementation of VFAR in the regulatory framework will depend on detailed knowledge of a broad Of particular interest for the concept of VFAR are three enterotoxins from a diarrheal isolate of A. hydrophila:
DIVERSITY OF MICROBIAL VIRULENCE FACTORS
(1) the cytotoxic enterotoxin (Act) with a molecular weight of 49 -52 kDa; (2) 
VFAR FOR THE DETECTION AND IDENTIFICATION OF VIRUSES AND PROTOZOA
The key questions are whether viruses have virulence factors and whether knowledge at the genomic level or proteonomic level could lead to predictions as to which viruses are likely to emerge as new human pathogens.
If a gene or gene by-product is deleted or removed from the virus and it renders it no longer infectious or capable of causing damage to a host cell, then it should be regarded as a virulence factor. Damage to a host cell can be interpreted 
OTHER APPROACHES FOR FINDING EMERGING PATHOGENS
Diverse viewpoints occur amongst scientist as to the feasibility of the VFAR concept to make useful predictions of new and emerging pathogens. Sobsey (2009) contends that the diversity of microbes, the variety of mechanisms and properties of virulence and pathways to pathogenicity are too varied to predict their emergence as human pathogens. In his viewpoint, the emergence of new waterborne pathogens will be stochastic or random and thus not amenable to the deterministic tools, i.e. genomics and proteomics, proposed for VFAR.
Sobsey (2009) proposes that alternative approaches
to VFAR that rely on past experience and current knowledge of factors contributing to pathogen emergence be the basis for selection of emerging pathogens for the
